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TITLE OF THE INVENTION 

Satellite Broadcasting Receiver Receiving Signal Radio Waves from 
Two Broadcasting Satellites 
BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to satellite broadcasting receivers and, 
more specifically to a satellite broadcasting receiver capable of switching 
and receiving signal radio waves from two broadcasting satellites. 
Description of the Background Art 

10 A conventional receiving equipment for satellite broadcasting 

basically includes: a reflection plate (reflection mirror) called a dish for 
receiving a signal radio wave transmitted from a broadcasting satellite in a 
geostationary orbit; a satellite broadcasting receiver receiving the signal 
radio wave reflected by the dish through a waveguide and performing low 

15 noise amplification on the received signal radio wave of 12GHz band and 

then converting it to an intermediate frequency signal of 1GHz to 2GHz for 
output; and a tuner unit selecting and demodulating a desired signal band 
from the intermediate frequency signal supplied from the satellite 
broadcasting receiver through a signal cable. Generally, the satellite 

20 broadcasting receiver is fixed to the dish by means of a supporting arm, and 
the dish, the satellite broadcasting receiver and the supporting arm 
constitute an antenna system (so called a parabolic antenna). The 
antenna system is provided outdoors, and electric power and a control 
signal are supplied to the satellite broadcasting receiver through the signal 

25 cable from the tuner unit provided indoors. 

Like the above described satellite broadcasting receiver, the 
apparatus having a function of low noise amplification and a function of 
conversion to an intermediate frequency is generally referred to as a low 
noise block down converter (LNB). Thus, in the following, such a satellite 

30 broadcasting receiver (excluding the waveguide portion) is simply referred 
to as an LNB. 

Recently, a satellite broadcasting receiving system has been 
developed which can receive broadcasting signals from two broadcasting 
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satellites in a geostationary orbit. Fig. 13 is a schematic block diagram 
showing two LNBs and a waveguide forming such a satellite broadcasting 
receiving system (not showing a tuner unit). 

Referring to Fig. 13, an LNB 100 is provided to receive a 
5 broadcasting signal from one broadcasting satellite, and an LNB 200 is 
provided to receive a broadcasting signal from the other broadcasting 
satellite. LNBs 100 and 200 have identical structures. A waveguide for 
LNB 100 and a waveguide for LNB 200 are integrally formed as a 
waveguide 300. 

10 As LNBs 100 and 200 have identical structures, only the structure of 

LNB 100 will be described. 
j| Provided inside waveguide 300 for LNB 100 are probes (not shown) 

^ for detecting a horizontal polarization component H and a vertical 

p polarization component V from a signal radio wave received from a 

U 15 corresponding broadcasting satellite. 

2* Horizontal and vertical polarization components H and V detected by 

O the probes (not shown) are supplied to a low noise amplifier (LNA) 100a of 

jij LNB 100. LNA 100a switches and selects signals obtained by amplifying 

horizontal and vertical polarization components H and V of the signal radio 
20 wave received from the corresponding broadcasting satellite, and further 
amplifies and supplies it to a band pass filter (BPF) 100b. The switching 
of the horizontal and vertical polarization components by LNA 100a is 
controlled by a power supply control circuit lOOd. 

BPF 100b passes a signal at 12GHz band, which falls within a 
25 receiving band for satellite broadcasting, and more specifically at a 

frequency band from 12.2GHz to 12.75GHz, and applies it to a microwave 
monolithic integrated circuit (MMIC) 100c. 

MMIC 100c functions as a mixing circuit mixing a local oscillator 
signal of 11.2GHz output form an oscillator lOOe and an output from BPF 
30 100b, and converts the signal in the range from 12.2GHz to 12.75GHz 
output from BPF 100b to an intermediate frequency signal in the range 
from 1000MHz to 1550 MHz. More specifically, MMIC 100c and oscillator 
lOOe form a frequency converting circuit. It is noted that an operation 
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current is supplied from power supply control circuit lOOd to MMIC 100c 
and oscillator lOOe. 

The intermediate frequency signal obtained by the frequency 
conversion of MMIC 100c is applied to a terminal lOOf through a capacitor 
C, and then transmitted to a tuner unit (not shown) provided indoors 
through a signal cable (not shown). It is noted that the operation of power 
supply control circuit lOOd is controlled by a control signal supplied from 
the above mentioned tuner unit (not shown) through the signal cable, 
terminal lOOf and an inductor L. 

As described above, the other LNB 200 has the same structure as the 
above described LNB 100, and therefore the satellite broadcasting receiving 
system in Fig. 13 as a whole can receive four different types of signal radio 
waves in total, i.e., a horizontal or vertical component from one or the other 
broadcasting satellite. 

However, in the conventional satellite broadcasting receiving system 
shown in Fig. 13, two signal cables are required for connection of two LNBs 
100 and 200 to the tuner unit (not shown). An improved structure where 
only one signal cable is required is disclosed for example in Japanese 
Patent Laying-Open No. 10-173562. 

In the improved structure (not shown), a satellite selecting switch 
switching and selecting outputs from LNA 100a of one LNB 100 and from 
LNA 200a of the other LNB 200 is provided. In addition, one system of a 
circuit structure (a BPF, MMIC, oscillator, capacitor, output terminal) is 
provided in the subsequent stage, which is required for frequency 
conversion or the like. 

Then, an output from one LNA that has been selected by the satellite 
selecting switch is supplied to a frequency converting circuit of the above 
mentioned one system. Thus, an intermediate frequency signal obtained 
by converting the signal radio wave from one or the other broadcasting 
satellite by a common frequency converting circuit is output from one 
output terminal. Accordingly, only one signal cable is necessary for 
supplying a signal to the tuner unit. 

However, such an improved satellite broadcasting receiving system 



still suffers from the following problem. 

More specifically, referring to Fig. 13, LNA 100a of one LNB 100 
includes two amplifiers respectively amplifying horizontal and vertical 
polarization components H and V from one broadcasting satellite. LNA 
5 200a of the other LNB 200 also includes two amplifiers respectively 

amplifying horizontal and vertical polarization components H and V from 
the other broadcasting satellite. As these four amplifiers are always set in 
the operation state, power consumption is large and a power supply of the 
tuner unit for supplying electric power to these amplifiers is also large in 
10 size. 

In addition, a horizontal/vertical selecting switch is required for 
*C switching outputs obtained by amplifying horizontal and vertical 

JS polarization components H and V for each of LNAs 100a and 200a. 

Q Further, to reduce the number of signal cables to one, as described above, a 

~ 15 satellite selecting switch is also required. A plurality of elements for 
== switching are required for these switches, so that the parts number of the 

5 whole system increases, 

p SUMMARY OF THE INVENTION 

M 1 One object of the present invention is to provide a satellite 

2 20 broadcasting receiver operating with reduced power consumption. 

Another object of the present invention is to provide a satellite 
broadcasting receiver with the reduced number of parts. 

According to one aspect of the present invention, a satellite 
broadcasting receiver receiving a signal radio wave from a broadcasting 
25 satellite includes first to nth (where n is an integer equal to or larger than 
2) amplifiers, a connection node, and a power supply control circuit. The 
first to nth amplifiers respectively amplify first to nth signals extracted 
from the signal radio wave. Outputs from the fast to nth amplifiers are 
supplied to the connection node. The power supply control circuit controls 
30 the first to nth amplifiers to set a current flowing through one of the first to 
nth amplifiers at a prescribed value and set currents flowing through all 
the other amplifiers at 0 such that an output from the one amplifier is 
transmitted through the connection node. 
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Accordingly, all of the n amplifiers do not simultaneously consume 
electric power, and a reduction in power consumption is achieved. In 
addition, as the output from the amplifier can be selected without having to 
provide switching circuit, a reduction in the number of parts can be 
achieved. 

According to another aspect of the present invention, a satellite 
broadcast Lng receiver receiving signal radio waves from the broadcasting 
satellites Includes first to fourth amplifiers, first to third connection nodes, 
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plifier, and a power supply control circuit. The first to fourth 
respectively amplify first to fourth signals extracted from the 
signal radio wave. Outputs from the first and second amplifiers are 
supplied t ) the first connection node. Outputs from the third and fourth 
amplifiers are supplied to the second connection node. Outputs from the 
first and second connection nodes are supplied to the third connection node. 
The fifth amplifier amplifies an output transmitted from the third 
connection node. The power supply control circuit controls the first to 
fourth amplifiers to set a current flowing through one of the first to fourth 
amplifiers at a prescribed value and set currents flowing through all the 
other amplifiers at 0 such that an output from the one amplifier is 
transmitted to the fifth amplifier through the third connection node. 

Accordingly, the received signal can be amplified in two stages 
without increasing power consumption and without having to provide a 
switching circuit. In addition, as only one amplifier (the fifth amplifier) is 
used in the second stage, a further reduction in the number of parts can be 
a^nieved. 

According to still anpther aspect of the present invention, a satellite 
broadcasting receiver receiving signal radio waves from broadcasting 
satellites includes firstyto fourth amplifiers, first and second connection 
nodes, fifth and sixth/amplifiers, a third connection node, and a power 
supply control circuit. The first to fourth amplifiers respectively amplify 
first to fourth signals extracted from the signal radio wave. Outputs from 
the first and secdnd amplifiers are supplied to the first connection node. 
Outputs from the third and fourth amplifiers are supplied to the second 



connection node. The fifth amplifier amplifies an output transmitted from 
thet first connection node. The sixth amplifier amplifies an output 
transmitted from the second connection node. Outputs from the fifth and 
sixth\amplifiers are supplied to the third connection node. The power 
supplyycontrol circuit controls the first to fourth amplifiers to set a current 
flowing\hrough one of the first to fourth amplifiers at a prescribed value 
and set currents flowing through all the other amplifiers at 0 such that an 
output from the one amplifier is transmitted to the fifth or sixth amplifier 
through tha first or second connection node. The power supply control 
circuit controls the fifth and sixth amplifiers to set currents flowing 
through the fifth and sixth amplifier respectively at a prescribed value and 
0 such that an output from the fifth amplifier is transmitted through the 
third connection node, and set currents flowing through the fifth and sixth 
amplifiers respectively at 0 and a prescribed value such that an output 
from the sixth Amplifier is transmitted through the third connection node. 

As a result, the received signal can be amplified in two stages 
without increasing power consumption and without having to provide a 
switching circuit. 

According to still another aspect of the present invention, a satellite 
broadcasuiig receiving system receiving signal radio waves from 
broadcasting satellites includes first and second satellite broadcasting 
receivers, and a waveguide. Each of the first and second satellite 
broadcasting receivers includes first to fourth amplifiers, first to third 
connection nodes, a fifth amplifier, a power supply control circuit, and a 
frequency converting circuit. The first to fourth amplifiers respectively 
amplify first to fourth signals extracted from the signal radio wave. 
Outputs from the ^rst and second amplifiers are supplied to the first 
connection node. Outputs from the third and fourth amplifiers are 
supplied to the second connection node. Outputs from the first and second 
connection nodes are\supplied to the third connection node. The fifth 
amplifier amplifies bA output transmitted from the third connection node. 
The power supply control circuit controls the first to fourth amplifiers to set 
a current flowing through one of the first to fourth amplifiers at a 




value and set currents flowing through all the other amplifiers 
at O^uch that an output from one amplifier is transmitted to the fifth 
amplifies: through the third connection node. The frequency converting 
circuit converts an output from the fifth amplifier to an intermediate 
frequency sigmiL The waveguide is integrally formed and shared by the 
first and second safc^Uite broadcasting receivers. 

As one waveguide is shared, the structure is not complicated and 
each of the two satellite broadcasting receivers can independently receive a 
signal radio wave from an arbitrary broadcasting satellite. 

xording to still another aspect of the present invention, a satellite 
broadcasting receiving system receiving signal radio waves from 
broadcasmng satellites includes first and second satellite broadcasting 
receivers, W power supply control circuit, first and second output terminals, 
a switching circuit, and a waveguide. Each of the first and second satellite 
broadcasting receivers includes first to fourth amplifiers, first to third 
connection modes, a fifth amplifier, and a frequency converting circuit. 
The first to fourth amplifiers respectively amplify first to fourth signals 
extracted from the signal radio wave. Outputs from the first and second 
amplifiers are supplied to the first connection node. Outputs from the 
third and fourth amplifiers are supplied to the second connection node. 
Outputs from rthe first and second connection nodes are supplied to the 
third connection node. The fifth amplifier amplifies an output transmitted 
from the thirdtconnection node. The frequency converting circuit converts 
an output from the fifth amplifier to an intermediate frequency signal. 
The power supply control circuit controls the first to fourth amplifiers to set 
a current flowing through one of the first to fourth amplifiers at a 
prescxibed value and sets currents flowing through all the other amplifiers 
at 0 such that an output from the one amplifier is transmitted to the fifth 
amplifier through the third connection node. The switching circuit is 
controlled by the power supply control circuit, and selectively switches 
outputs from the frequency converting circuits of the first and second 
satellite broadcasting receivers and applies said outputs to the first arid 
second output terminals. The waveguide is integrally formed and shared 
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H5y r ftre"fir» t and s eeoml- satellit e br o adcasting receivers: 

As described above, outputs from two frequency converting circuits 
are switched and output to two output terminals, so that a correspondency 
between the received signals from two broadcasting satellites and two 
5 output terminals is arbitrarily changed. In addition, as the power supply 
control circuit for two satellite broadcasting receivers is integr ally formed, a 
further reduction in the number of parts can be achieved. 

According to still another aspect of the present invention, a satellite 
broadcasting receiving system receiving signal radio waves from 

10 broadcasting satellites includes first and second satellite broadcasting 
receivers, a power supply control circuit, first and second frequency 
converting circuits, a switching circuit, and a waveguide. Each of the first 
and second satellite broadcasting receivers includes first to fourth 
amplifiers, first to third connection nodes, and a fifth amplifier. The first 

15 to fourth amplifiers respectively amplify first to fourth signals extracted 
from the signal radio wave. Outputs from the first and second amplifiers 
are supplied to the first connection node. Outputs from the third and 
fourth amplifiers are supplied to the second connection node. Outputs 
from the first and second connection nodes are supplied to the third 

20 connection node. The fifth amplifier amplifies an output from the third 
connection node. The power supply control circuit controls the first to 
fourth amplifiers to set a current flowing through one of the first to fourth 
amplifiers at a prescribed value and set currents flowing through all the 
other amplifiers at 0 such that an output from the one amplifier is 

25 transmitted to the fifth amplifier through the third connection node. Each 
of the first and second frequency converting circuits converts an applied 
amplifier output to an intermediate frequency signal. The switching 
circuit is controlled by the power supply control circuit, and selectively 
switches outputs from the respective fifth amplifiers of the first and second 

30 satellite broadcasting receivers and applies the outputs to the first and 

second frequency converting circuits. The waveguide is integrally formed 
and shared by the first and second satellite broadcasting receivers. 

As described above, by switching and outputting the outputs from 
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two satellite broadcasting receivers to two frequency converting circuits, a 
correspondency between the received signals from two broadcasting 
satellites and two frequency converting circuits can arbitrarily be changed. 
In addition, as the power supply control circuit for two satellite 
broadcasting receivers is integrally formed, a further reduction in the 
number of parts can be achieved. 

According to still another aspect of the present invention, a satellite 
broadcasmng receiving system receiving signal radio waves from 
broadcasong satellites includes first and second satellite broadcasting 
receivers, a power supply control circuit, a frequency converting circuit, a 
switching circuit, and a waveguide. Each of the first and second satellite 
broadcasting receivers includes first to fourth amplifiers, first to third 
connection modes, and a fifth amplifier. The first to fourth amplifiers 
respectively! amplify first to fourth signals extracted from the signal radio 
wave. Outputs from the first and second amplifiers are supplied to the 
first connection node. Outputs from the third and fourth amplifiers are 
supplied to tne second connection node. Outputs from the first and second 
connection nodes are supplied to the third connection node. The fifth 
amplifier amplifies an output from the third connection node. The power 
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circuit controls the first to fourth amplifiers to set a current 



flowing through one of the first to fourth amplifiers at a prescribed value 
and set currents flowing through all the other amplifiers at 0 such that an 
output from the one amplifier is transmitted to the fifth amplifier through 
the third connection node. The frequency converting circuit converts an 
applied amplifier output to an intermediate frequency signal. The 
switching circuit is controlled by the power supply control circuit, and 
selectively switches an output from the fifth amplifier of the first or second 
satellite broadcasting receiver and applies it to the frequency converting 
circuit. The waveguide is integrally formed and shared by the first and 
second satellite broadcasting receivers. 

As described above, outputs from two satellite broadcasting receivers 
are switched and output to one frequency converting circuit, so that a 
signal from one of four broadcasting satellites can be selectively applied to 



the frequency converting circuit. In addition, as the power supply control 
circuit for two satellite broadcasting receivers is integrally formed, a 
further reduction in the number of parts can be achieved. 

The foregoing and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following 
detailed description of the present invention when taken in conjunction 
with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic block diagram showing a satellite broadcasting 
receiver according to an embodiment of the present invention; 

Fig.* 2 is a block diagram showing a structure of an LNA of the 
satellite broadcasting receiver shown in Fig. 1; 

Fig. 3 is a table showing a relationship of a control signal supplied 
from a tuner unit and an operation state of the satellite broadcasting 
receiver; 

Fig. 4 is a graph showing a characteristic of the LNA shown in Fig. 1; 

Fig. 5 is a block diagram showing a modification of the LNA 
according to the embodiment of the present invention; 

Fig. 6 is a block diagram showing another modification of the LNA 
according to the embodiment of the present invention; 

Fig. 7 is a block diagram showing still another modification of the 
LNA according to the embodiment of present invention; 

Fig. 8 is a block diagram showing still another modification of the 
LNA according to the embodiment of the present invention; 

Fig. 9 is a block diagram showing a satellite broadcasting receiving 
system according to another embodiment of the present invention; 

Fig. 10 is a block diagram showing a satellite broadcasting receiving 
system according to still another embodiment of the present invention; 

Fig. 1 1 is a block diagram showing a satellite broadcasting receiving 
system according to still another embodiment of the present invention; 

Fig. 12 is a block diagram showing a satellite broadcasting receiving 
system according to still another embodiment of the present invention; and 

Fig. 13 is a block diagram showing a conventional satellite 
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broadcasting receiving system. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to Fig. 1, a satellite broadcasting receiver, i.e., an LNB 
according to the embodiment of the present invention, will be described. 

The LNB shown in Fig. 1 basically has a structure similar to that of 
a conventional LNB 100 or 200 shown in Fig. 13. 

More specifically, an output from LNA 81 is applied to a frequency 
converting circuit 80 (including an MMIC 83 and an oscillator 84) through 
a BPF82, and converted to an intermediate frequency signal. The 
resulting intermediate frequency signal is transmitted to a tuner unit (not 
shown) from a terminal 87 through a capacitor C. Further, a power supply 
control circuit 85 is supplied with electric power and a control signal 
through terminal 87 and an inductor L from the tuner unit (not shown). 

The LNB shown in Fig. 1 is the same as LNB 100 or 200 in Fig. 13, 
and therefore the overlapping portion will not be described. However, as 
will later be described, the structure of LNA 81 shown in Fig. 1 is 
significantly different from that of LNA 100a or 200a in Fig. 13. In other 
words, LNA 81 of the LNB in Fig. 1 is structured to receive four different 
types of signals from two broadcasting satellites. The LNB capable of 
receiving signal radio waves from two broadcasting satellites is referred to 
as a dual beam LNB. 

More specifically, provided in a waveguide for LNA 81 are: a probe 
(not shown) detecting a horizontal polarization component H from a signal 
radio wave from one broadcasting satellite and applying it to an input line 
31; a probe (not shown) detecting a vertical polarization component V from 
the same signal radio wave and applying it to an input line 32; a probe (not 
shown) detecting a horizontal polarization component H from a signal radio 
wave received from the other broadcasting satellite and applying it to an 
input line 33; and a probe (not shown) detecting a vertical polarization 
component V from the same signal radio wave and applying it to an input 
line 34. 

Fig. 2 is a blocl£\diagram showing LNA 81 in Fig. 1. Referring to Fig. 
2, LNA 81 includes: amplifiers 1 to 4 respectively performing low noise 




amplification on signals from input lines 31 to 34; a connection node 11 
supplie^with outputs from amplifiers 1 and 2; a connection node 22 
supplied w^th outputs from amplifiers 3 and 4; a connection node 23 
supplied witKoutputs from connection nodes 11 and 22; and an amplifier 5 
5 amplifying an output from connection node 23. 

It is noted that each of amplifiers 1 to 5 includes a High Electron 
Mobility Transistor (HEMT) capable of performing low noise amplification 
in a frequency band of a microwave. The amplifiers all include HEMTs 
not just in the case of the embodiment shown in Figs. 1 and 2 but also in 
10 the case of other embodiments which will later be described. 

Power supply control circuit 85 controls operations of amplifiers 1 to 
4 in accordance with a control signal supplied from a tuner unit (not 
shown). For example, when only a signal supplied to input line 31 is 
amplified and introduced to amplifier 5, power supply control circuit 85 sets 
15 a bias voltage of the HEMT forming amplifier 1 such that a current flowing 
through the HEMT is at a prescribed value, and sets bias voltages of 
HEMTs forming all the other amplifiers 2 to 4 such that currents flowing 
through these HEMTs are at 0. 

Similarly, when only a signal supplied to input line 32 is amplified 
20 and introduced to amplifier 5, power supply control circuit 85 sets the bias 
voltages of the HEMT forming amplifier 2 such that the current flowing 
through the HEMT is at a prescribed value and sets the bias voltages of the 
HEMTs forming all the other amplifiers 1, 3 and 4 are at 0. When only a 
signal supplied to input line 33 or 34 is amplified and introduced to 
25 amplifier 5, power supply control circuit 85 similarly controls amplifiers 1 
to 4. 

Now, referring to Fig. 3, a relationship between a control signal 
received by power supply control circuit 85 from a tuner unit (not shown) 
and a controlling manner of each of amplifiers 1 to 4 will be described. 
30 Referring to Fig. 3, a control signal applied from the tuner unit to 

power supply control circuit 85 is set to provide four types of instructions. 
The tuner unit switches a voltage supplied to power supply control circuit 
85 to high or low. On the other hand, the tuner unit switches between a 
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state of transmitting a pulse and a state of not transmitting a pulse in any 
of high and low states. 

Accordingly, as shown in Fig. 3, the control signal from the tuner 
unit has four states, i.e., a state of high with pulse transmission, a state of 
5 low with pulse transmission, a state of high without pulse transmission, 
and a state of low without pulse transmission. 

According to the relationship shown in Fig. 3, power supply control 
circuit 85 controls the bias voltages of the HEMTs forming amplifiers 1 to 4 
such that the current flowing through amplifier 1 is at a prescribed value 
10 and the currents flowing through amplifiers 2 to 4 are at 0 when the control 
signal has a high voltage with a pulse. As a result, an input signal on 
input line 31 is transmitted from LNA 81 and converted to an intermediate 
frequency signal by a frequency converting circuit 80 (Fig. 1) in the 
subsequent stage. 

15 On the other hand, power supply control circuit 85 controls the bias 

voltages of the HEMTs of amplifiers 1 to 4 such that the current flowing 
through amplifier 2 is at a prescribed value and the currents flowing 
through amplifiers 1, 3 and 4 are at 0 when the control signal has a low 
voltage with a pulse. As a result, the input signal on input line 32 is 

20 transmitted from LNA 81 and converted to an intermediate frequency 
signal by frequency converting circuit 80 in the subsequent stage. 

In addition, power supply control circuit 85 controls the bias voltages 
of the HEMTs of amplifiers 1 to 4 such that the current flowing through 
amplifier 3 is at a prescribed value and the currents flowing through 

25 amplifiers 1, 2, and 4 are at 0 when the control signal has a high voltage 

without pulse. As a result, an input signed on input line 33 is transmitted 
from LNA 81 and converted to the intermediate frequency signal by 
frequency converting circuit 80 in the subsequent stage. 

Further, power supply control circuit 85 controls the bias voltages of 

30 , the HEMTs of amplifiers 1 to 4 when the current flowing through amplifier 
4 is at a prescribed value and the currents flowing through amplifiers 1 to 3 
are at 0 when the control signal has a low voltage without pulse. As a 
result, an input signal on input line 34 is transmitted from LNA 81 and 
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converted to an intermediate frequency signal by frequency converting 
circuit 80 in the subsequent stage. 

In short, power supply control circuit 85 sets the current of one of 
four amplifiers at a prescribed value and sets the currents flowing through 
all the other three amplifiers at 0 in accordance with a control signal from a 
tuner unit, so that one of the input signals on input lines 31 to 34 is 
selectively amplified and applied to the frequency converting circuit 
through amplifier 5. It is noted that the HEMT of amplifier 5 is set such 
that the current always flows therethrough. 

In addition, power supply control circuit 85 is structured as an IC 
block for miniaturization of the LNB. 

Now, a method of determining electric lengths of paths 11, 12, 13, 14, 
18, and 19 respectively guiding outputs from amplifiers 1, 2, 3, 4, and 
connection nodes 21, 22 to connection nodes 21, 21, 22, 22, 23, 23 will be 
described. 

Assume that the current flowing through amplifier 1 is set at a 
prescribed value and the current flowing through amplifier 2 is set at 0. 
In this state, if it seems as if only path 11 is connected to connection node 
21 and path 12 is not connected to connection node 21 when paths 11 and 
12 are observed from connection node 21, the output from amplifier 1 is 
guided to amplifier 5 through connection node 21 and path 18 without any 
loss. 

Here, assume that amplifier 2 is not connected to the end of path 12. 
In this case, if an electric length of the pattern forming path 12 is set to a 
length corresponding to AV4 in a receiving band (12.2GHz to 12.75GHz), 
reflection waves in phase would be returned when path 12 is observed from 
connection node 21. Thus, an impedance of path 12, not having its end 
connected to amplifier 2, becomes infinity and such situation is equivalent 
to the situation where path 12 per se is not connected to connection node 21. 

In the embodiment, however, amplifier 2 is actually connected to the 
end of path 12. Thus, even if amplifier 2 is in a non-operation state, its 
output impedance affects path 12, so that the impedance of path 12 when 
path 12 is observed from connection node 21 changes to an impedance that 
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is shifted from infinity. 

On the other hand, when amplifier 2 is in an operation state, the 
electric length of path 12 must be adjusted to be consistent with the output 
from amplifier 2. Thus, for the electric length of path 12, a reference 
5 electric length corresponding to the above mentioned XI A is adjusted such 
that the impedance of path 12 when path 12 is observed from connection 
node 21 during non-operation state of amplifier 2 is close to infinity and 
such that the reference electric length is consistent with the output from 
amplifier 2 during operation of amplifier 2. This adjustment is also 

10 applied to paths 11 and 18 connected to connection node 21. Further, the 
electric length of the pattern forming paths 13, 14, and 19 connected to 
connection node 22 is determined. 

Fig. 4 is diagram showing a characteristic of LNA 81 (Fig. 2) 
provided with paths 11 to 14, 18, and 19 formed by the pattern of the 

15 electric length determined by the above described method. In Fig. 4, an 
abscissa and ordinate respectively represent a frequency of a received 
signal and an amplification factor of the LNA. Referring to Fig. 4, as 
denoted by a reference numeral 201, a characteristic of an amplification 
factor exceeding 20dB is implemented in the receiving band (12.2GHz to 

20 12.75GHz) of the satellite broadcasting. On the other hand, as denoted by 
reference numerals 202 and 203, reflection losses on the input and output 
sides of LNA 81 are both at values greater than lOdB. These 
characteristics satisfy the general requirements for LNA 81. 

It is noted that although the LNA in Fig. 2 is exemplified as LNA 81 

25 of the LNB shown in Fig. 1, the structure of LNA 81 is not limited to the 

structure shown in Fig. 2. The structure in Fig. 2 includes two amplifiers 
(for example amplifiers 1 and 2) connected to one connection node (for 
example connection node 2 1) as the smallest unit in switching the amplifier. 
Fig. 5 shows another exemplary structure of LNA 81. Outputs from 

30 three amplifiers 101, 102, and 103 of HEMTs are connected to one 

connection node 121 respectively through paths 111, 112 and 113. The 
output from connection node 121 is applied to amplifier 5. 

Then, power supply control circuit 85 (Fig. 1) sets a current of one of 
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three amplifiers 101 to 103 at a prescribed value and sets the currents of 
the other two amplifiers at 0, thereby controlling three amplifiers 101 to 
103 such that one of the input signals is selectively amplified and applied 
to amplifier 5. 

5 Fig. 6 shows still another example of LNA 81, where outputs of five 

amplifiers 104, 105, 106, 107, and 108 of HEMTs are respectively connected 
to one connection node 124 through paths 114, 115, 116, 117, and 118. An 
output of connection node 124 is applied to amplifier 5. 

Then, power supply control circuit 85 (Fig. 1) sets a current flowing 
10 through one of five amplifiers 104 to 108 at a prescribed value and sets the 
currents flowing through all the four other amplifiers at 0, thereby 
2 controlling five amplifiers 104 to 108 such that one of the input signals is 

selectively amplified and applied to amplifier 5. 

Fig. 7 shows another exemplary structure of LNA 81, being provided 
yj 15 with two sets of structures shown in Fig. 2. An output from amplifier 5 in 
^ the first set is guided to connection node 74 through a path 70, and an 

o output from amplifier 55 in the second set is guided to connection node 74 

jjj through path 71. Paths 70 and 71 are of the same pattern as that of the 

i i . 

j~4 above mentioned path 12. 

Q 20 In the structure shown in Fig. 7, when one of the inputs signals to 

™ the first set of input lines 31 to 34 is amplified and output to connection 

node 74, power supply control circuit 85 (Fig. 1) sets a current flowing 
through amplifier 5 of amplifiers 5 and 55 formed of HEMTs at a prescribed 
value and sets the current flowing through amplifier 55 at 0. On the other 
25 hand, when one of the input signals to the second set of input lines 35 to 38 
is amplified and output to connection node 74, the current flowing through 
amplifier 55 is set at a prescribed value and sets the current flowing 
through amplifier 5 at 0. 

Fig. 8 shows still another exemplary structure of LNA 81, which is 
30 the same as LNA 81 shown in Fig. 2 except for the following points. More 
specifically, with reference to Fig. 2, connection nodes 21 and 22 are 
directly connected to a connection node 23, which is in turn connected to 
amplifier 5, so that amplification in two stages is implemented. On the 
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other hand, in the structure in Fig. 8, an output of connection node 21 is 
connected, to amplifier 6, and an output of connection node 22 is connected 
to amplifier 7. Then, outputs of amplifiers 6 and 7 are guided to 
connection node 24. It is noted that paths 16 and 17 respectively guiding 
outputs from amplifiers 6 and 7 to connection node 24 are of the same 
pattern as that of the above mentioned path 12. 

When comparing two-stage-amplification structures in Figs. 2 and 8, 
it is seen that six amplifiers 1 to 4, 6, and 7 are required for the circuit 
shown in Fig. 8, but the circuit shown in Fig. 2 includes five amplifiers 1 to 
5. Thus, LNA 81 shown in Fig. 2 is advantageous in terms of a 
manufacturing cost as the number of amplifiers of expensive HEMT 
elements can be reduced by one. 

As described above, in the LNB (Fig. 1) provided with LNA 8 1 of the 
circuit structures shown in Figs. 2, 5, 6, 7, and 8, unlike the conventional 
art, a switching circuit for switching and outputting outputs from 
amplifiers is not necessary. Thus, a reduction in the number of parts is 
achieved. In addition, as the amplifier is selectively brought into an 
operation state, a current supply to HEMTs can be reduced and a current 
needs not be supplied to a switching circuit as in the conventional case. 
Therefore, a significant reduction in power consumption is achieved as a 
whole. As a result, the power supply of the tuner unit can be reduced in 
size. 

Fig. 9 is a block diagram showing a satellite broadcasting receiving 
system provided with a wave guide and two dual beam LNBs shown in Fig. 
1. Dual beam LNBs 88 and 89 have identical structures. Waveguides for 
dual beam LNBs 88 and 89 are integrally formed as a single waveguide 90. 

In the satellite broadcasting receiving system shown in Fig. 9, dual 
beam LNBs 88 and 89 can independently operate. Thus, each of dual 
beam LNBs 88 and 89 can arbitrarily select horizontal or vertical 
polarization wave transmitted from two broadcasting satellites and convert 
it to an intermediate frequency signal for transmission to the tuner unit 
(not shown). 

Thus, in the satellite broadcasting receiving system shown in Fig. 9, 
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the waveguide is shared so that the structure is not complicated. In 
addition, two dual beam LNBs can independently select two broadcasting 
satellites. 

Fig. 10 is a block diagram showing a satellite broadcasting receiving 
5 system provided with a waveguide and two dual beam LNBs basically 

shown in Fig. 1. The satellite broadcasting receiving system shown in Fig. 
10 is different from that shown in Fig. 9 except for the following respects. 

In other words, two power supply control circuits 85 for controlling 
two dual beam LNBs 88 and 89 in Fig. 9 are integrally formed in one circuit 
10 block 91 and a switching circuit 92 is added. 

D ■ 

rS If two power supply control circuits 85 are integrally formed in one 

=F circuit block, one circuit, which is common to both power supply control 

circuits, can be shared by the two power supply control circuits. As a 
□ result, the number of parts and the size of the power supply control 

jjf 15 apparatus can be reduced. 

I Power supply control circuit 91 can receive a control signal from the 

S tuner unit (not shown) through any of terminals 87a and 87b, and controls 

rj operations of two dual beam LNBs. 

M= On the other hand, switching circuit 92 is responsive to a control 

j=5 20 signal from power supply control circuit 91 for selectively switching outputs 
from frequency converting circuits 80a and 80b of dual beam LNBs 88 and 
89 and applying the outputs to output terminals 87a and 87b. More 
specifically, switching circuit 92 selectively applies the output form 
frequency converting circuit 80a to one of output terminals 87a and 87b, 
25 and applies the output from frequency converting circuit 80b to one of 
output terminals 87a and 87b to which the output from frequenc}^ 
converting circuit 80a has not been applied. 

As described above, a correspondency between frequency converting 
circuits 80a, 80b and output terminals 87a, 87b can arbitrarily switched, so 
30 that a correspondency between (horizontal or vertical polarization) signals 
from one and the other broadcasting satellites received by dual beam LNBs 
88, 89 and two output terminals can arbitrarily be switched. 

Fig. 1 1 is a block diagram showing an embodiment of a satellite 
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broadcasting receiving system provided with a waveguide and two dual 
beam LNBs basically shown in Fig. 1. The satellite broadcasting receiving 
system shown in Fig. 11 is different from the satellite broadcasting 
receiving system shown in Fig. 9 in the following respect. 

In other words, the power supply control circuit controlling two LNBs 
is implemented as one circuit block 93 like the embodiment shown in Fig. 
10, and therefore the number of parts has been reduced. Power supply 
control circuit 93 can receive a control signal from the tuner unit (not 
shown) through any of terminals 87c and 87d, and control operations of two 
dual beam LNBs. 

In addition, in the satellite broadcasting receiving system shown in 
Fig. 11, a switching circuit 94 is added. Switching circuit 94 is responsive 
to a control signal from power supply control circuit 93 for selectively 
switching outputs from LNAs 81c and 8 Id, respectively supplied through 
BPFs 82c and 82d, and applying the outputs to respective inputs of 
frequency converting circuits 80c and 80d. In other words, switching 
circuit 94 selectively applies an output from LNA 81c (an output from 
amplifier 5c) to one of the inputs of frequency converting circuits 80c and 
80d, and applies an output from LNA 8 Id (an output from amplifier 5d) to 
one of frequency converting circuits 80c and 80d to which the output from 
LNA 8 lc has not been applied. 

Thus, as the correspondency between LNAs 81c, 8 Id and frequency 
converting circuits 80c, 80d can arbitrarily be switched, the correspondency 
between (horizontal or vertical polarization waves) signals from one and 
the other broadcasting satellites respectively received by dual beam LNBs 
88, 87 and two output terminals 87c, 87d can arbitrarily be switched. 

Further, switching circuit 94 is provided in the preceding stage of 
frequency converting circuits 80c and 80d in the satellite broadcasting 
receiving system shown in Fig. 11. Thus, as compared with the 
arrangement of the switching circuit shown in Fig. 10, a space is readily 
obtained between paths for respectively guiding outputs from frequency 
converting circuits 80c and 80d to output terminals 87c and 87d. 
Therefore, a proper isolation is ensured between output terminals 87c and 
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87d. 

Fig. 12 is a block diagram showing a satellite broadcasting receiving 
system provided with a waveguide and two systems of LNAs basically 
shown in Fig. 2 and one system of the frequency converting circuit in the 
subsequent stage. In the system shown in Fig. 12, the power supply 
control circuit for controlling operations of two LNAs 81e and 8 If as well as 
frequency converting circuit 80 is implemented as one circuit block 95, so 
that a reduction in the number of parts and the size of the power supply 
control circuit is achieved. 

Switching circuit 96 is responsive to a control signal from power 
supply control circuit 95 for selectively switching outputs from LNAs 81e 
and 8 If (outputs from amplifiers 5e and 5f) respectively supplied through 
BPFs 82e and 82f and applying the output to the input of frequency 
converting circuit 80. 

As in the forgoing, the correspondency between outputs from LNA 
81e, 8 If, and the input of frequency converting circuit 80 can arbitrarily be 
switched, so that an arbitrary one of (horizontal and vertical polarization 
waves) signals from two satellites, respectively guided to amplifiers 5e and 
5f of LNAs 8 le and 8 If, is guided to frequency converting circuit 80. More 
specifically, a signal from an arbitrary one of the four broadcasting 
satellites can be received by a satellite broadcasting receiving system. 

Although the present invention has been described and illustrated in 
detail, it is clearly understood that the same is by way of illustration and 
example only and is not to be taken by way of limitation, the spirit and 
scope of the present invention being limited only by the tex*ms of the 
appended claims. 
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